REMARKS 

Applicant would like to thank the Examiner for the courtesies extended to his 
undersigned representative during one or more telephonic interviews regarding this 
application. During those interviews the Examiner indicated that the appropriate way for 
the Applicant to correct his erroneous admission of prior art regarding Figures 4-7 was 
to file a Substitute Specification, new drawings, a Supplemental Declaration and a 
Declaration attesting to the error. By way of this response, Applicant has submitted a 
Substitute Specification and new drawings. Unsigned copies of a Supplemental 
Declaration and Inventor's Declaration Regarding Erroneous Admission of Prior Art is 
also enclosed. These documents are in the process of being signed by the Korean 
inventor and will be submitted as soon as possible. 

In view of the foregoing, it is submitted that the Examiner's rejection relying upon 
Applicant's admitted prior art (APA) is no longer proper. Additional reasons for the 
patentability of the pending claims is set forth in Applicant's previous amendment mailed 
April 16, 2004. 

Therefore, this application should now be in condition for allowance and such 
action is respectfully requested. If the Examiner believes that personal contact would 
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be advantageous to the disposition of this case, he is requested to call the undersigned 
at his earliest convenience. 



Harness, Dickey & Pierce, P.L.C. 
P.O. Box 828 

Bloomfield Hills, Michigan 48303 
(248)641-1600 

GGS/RPM 
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Respectfully submitted, 






PILOT POPPET TYPE PRESSURE CONTROL VALVE 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 
[0001] The present invention relates to a pilot poppet type pressure control 
valve capable of discharging a part of fluid in the case that a pressure of a fluid in a high 
pressure chamber exceeds a certain level, and in particular to a pilot poppet type 
pressure control valve which is capable of discharging a part of a fluid in a high pressure 
chamber by opening a flow path to an elastically supported pilot poppet in the case that a 
pressure of a fluid in a high pressure chamber exceeds a certain level. 
2. D e scr i pt i on of tho Background Art Discussion 
[0002]F i guro 4 is a cross - soct i ona l viow i ll u s trat i ng a conv e nt i onal p il ot poppet 
typo pressur e contro l valv e . 

K)QQ3ir00021 As shown thefe min Figure 4 . th e conv e nt i ona l a first type of pilot 
poppet type pressure control valve includes a main poppet 3 which reciprocates in a 
poppet 2 fixedly inserted in a front end of a sleeve 10 for opening and closing a 
discharging flow path which connects a high pressure chamber H and a low pressure 
chamber L, a pilot poppet 6 which is elastically supported by a first elastic member 7 in 
an interior in the front end side of a seat 5 engaged to a rear portion of the poppet 2 and 
is forwardly and backwardly moved for opening and closing a discharging port between a 
back pressure chamber B and an intermediate chamber M, and a piston 1 which 
reciprocates in a forward and backward direction with respect to the main poppet 3 and is 
elastically supported by a second elastic member 4 having an elastic coefficient smaller 
than the first elastic member 7 and forms a an orifice which connects the high pressure 
chamber H and the back pressure chamber B formed in the front and rear portions of the 




main poppet 3. In the above construction, the intermediate chamber M is connected to 
the low pressure chamber L through a discharging hole 13 formed in the seat and a 
discharging flow path 14 formed between the sleeve 10 and the poppet 2. 

WQQ4ir00031 In th e convontiona lthis pilot poppet type pressure control valve, in 
the case that the pressure of the high pressure chamber H exceeds a certain set range, 
the pilot poppet 6 is minutely moved backwardly by the pressure of the back pressure 
chamber B and opens the discharging port 12 formed between the back pressure 
chamber B and the intermediate chamber M, so that the fluid of the back pressure 
chamber B is discharged to the low pressure chamber L through the intermediate 
chamber M and the discharging flow path 14 and then the back pressure of the back 
pressure chamber B is decreased. Next, the piston 1 is moved in the direction of the seat 
5 by the high pressure of the high pressure chamber H and is moved also by touching the 
pilot poppet 6 so that the discharging port 12 is more widely opened. Therefore, the back 
pressure of the back pressure chamber B is more lowered and the orifice 1a of the piston 
1 , which is an inner connecting path from the high pressure chmabor c hamber H to the 
back pressure chamber B, is blocked by the pilot poppet 6 so that a high pressure fluid is 
no more transferred to the back pressure chamber B. Since the pressure difference 
between the high pressure chamber H and the back pressure chamber B is greater than 
the pressure difference reached at front and back surfaces of the stopped main poppet 3, 
the main poppet 3 is moved in the direction of the seat 5 by the high pressure of the high 
pressure chamber H and opens the discharging port 11 of the poppet 2 so that a high 
pressure fluid of the high pressure chamber H is discharged to the low pressure chamber 
L and the pressure of the high pressure chamber H does not exceed a certain set 
pressure range. In addition, in the case that the pressure of high pressure chamber H is 
decreased to a set range ,the pilot poppet 6 is returned by an elastic force of the first 
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elastic member 7 for thereby closing the discharging port 12 of the back pressure 
chamber B. The fluid of the high pressure chamber H is flown in through the orifice 1a of 
the piston 1, and the pressure of the back pressure chamber B is increased. The main 
poppet 3 is returned to an origin position by the pressure of the back pressure chamber B 
for thereby closing the discharging port 11 of the high pressure chamber H formed in the 
poppet 2, so that the pressure of the high pressure chamber H is decreased to a set 
range. 

roQQ5ir00041 As described above, in th e convent i onal this pilot poppet type 
pressure control valve, in the case that the pressure of the high pressure chamber H 
exceeds a set range, the discharging flow paths 12, 13 and 14 and the discharging flow 
path 11 are opened for thereby discharging the high pressure fluid of the high pressure 
chamber. In the case that the above pressure is decreased to a set range, the flow paths 
11, 12, 13 and 14 are closed for thereby preventing the high pressure fluid from being 
discharged, so that the pressure of the high pressure chamber H is set within a set range. 

fQQQ6ir00051 In th e conv e nt i ona lthis pilot poppet type pressure control valve, 
the inner diameter of the discharging port 12 of the back pressure chamber B formed in 
the front end of the seat 5 is increased in the direction of the lower portion for effectively 
discharging the fluid of the back pressure chamber B. The inner surface of the same is 
processed by a special form tool or a drill machine. Therefore, as shown in Figures 5 and 
6, when seeing in the vertical cross section direction, since the inner diameter of the 
same has a corner portion "e" in the direction of the lower portion and is formed in a non- 
linear shape, as shown in Figure 7, the pressure is quickly decreased in the corner 
portion "e" when the high pressure is discharged. Therefore, when the high pressure fluid 
discharged from the high pressure chamber H passes through the corner portion "e", the 
forms in the fluid are destroyed during the fluid discharging process for thereby 
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generating a larger vibration and noise. 

fOQQ7ir00061 In addition, in tho convontional this pilot poppet type pressure 
control valve, since the discharging port 12 of the pilot poppet 6 which has a very low 
work process due to an accurate process is processed by a few times using other special 
tools each having different processing speed, the processing time and cost required for 
the process of the discharging port 12 are increased, so that the fabrication cost is 
increased. 

SUMMARY OF THE INVENTION 

fQQQ8ir00071 Accordingly, it is an object of the present invention to provide a 
pilot poppet type pressure control valve which is capable of processing a discharging port 
which discharges a high pressure fluid at one time using a programmed NC lathe and 
implementing a very small vibration and noise which occur due to a high pressure fluid 
discharge when a fluid of a high pressure chamber is discharged in the case that the 
pressure of the high pressure chamber exceeds a certain level. 

fQQQ9ir00081 In order to overcome the above objects, there is provided a pilot 
poppet type pressure control valve in which a discharging port of a back pressure 
chamber which is opened and closed by a pilot poppet has an inner diameter which is 
gradually increased in the downstream direction for preventing an instant pressure 
decrease of the fluid which is discharged wherein the pilot poppet type pressure control 
valve includes a pilot poppet which has a boundary between a high pressure chamber 
and a back pressure chamber, is elastically supported by a first elastic member, 
reciprocates based on an interrelationship between a pressure of the back pressure 
chamber with respect to the pressure of the high pressure chamber and an elastic force 
of a first elastic member for thereby opening and closing the discharging port of the back 
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pressure chamber, and a main poppet which is elastically supported by at the second 
elastic member in the discharging port of the back pressure chamber, reciprocates based 
on an interrelationship between a pressure of the high pressure chamber and a pressure 
of the back pressure chamber and opens and closes the discharging port of the high 
pressure chamber wherein the pilot poppet seals the discharging port of the back 
pressure chamber by a supporting force of the first elastic member when the pressure of 
the high pressure chamber is below a set pressure level, and the discharging flow path of 
the high pressure chamber is closed by the main poppet to which the back pressure of 
the back pressure chamber is applied, and the pilot poppet opens the discharging flow 
path of the high pressure chamber to the main poppet to which the pressure of the high 
pressure chamber is applied as the pilot poppet opens the discharging port by the 
pressure of the high pressure chamber when the pressure of the high pressure chamber 
exceeds a set pressure level, an improved pilot poppet type pressure control valve in 
which 

WO4fflr00091 An inner surface of the discharging port of the back pressure 
chamber has a circular longitudinal section structure. 

fQQ444r001 01 The pilot poppet is closely contacted with an inner surface of the 
discharging port for thereby sealing the discharging port as a sealing portion having an 
outer surface which has an outer diameter gradually increased. 

fOQiarOQUl There is further provided a piston which reciprocates in the main 
poppet in a forward and backward direction, is elastically supported by a second elastic 
member together with the main poppet and opens the pilot poppet when the piston is 
backwardly moved by a pressure of the high pressure chamber. 

WM)l3ir00121 The piston includes an orifice formed in the interior of the piston 
for guiding a fluid of the high pressure chamber to the back pressure chamber. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

WQ44ir00131 T he present invention will become better understood with 
reference to the accompanying drawings which are given only by way of illustration and 
thus are not limitative of the present invention, wherein; 

fQQl5ir00141 Figure 1 is a cross-sectional view illustrating a pilot poppet type 
pressure control valve according to the present invention; 

fQQl6ir00151 Figure 2 is an enlarged view of the portion II of Figure 1; 

fiffl4g[0016] Figure 3 is a view illustrating a flow of a high pressure fluid 
discharged by a pilot poppet type pressure control valve according to the present 
invention; 

WQ4£ir00171 Figure 4 is a cross-sectional view illustrating a 
Gonv e ntiona l another pilot poppet type pressure control valve; 

FQQl9ir00181 Figure 5 is an enlarged cross-sectional view illustrating an 
example of a discharging port adapted to a conv e nt i ona l the other pilot poppet type 
pressure control valve; 

fQQ2Qir0019l Figure 6 is an enlarged cross-sectional view illustrating another 
example of a discharging port adapted to a conv e ntiona l the other pilot poppet type 
pressure control valve; and 

fOO244r00201 Figure 7 is a view illustrating a flow of a high pressure fluid 
discharged by a convontional the other pilot poppet type pressure control valve. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
fQQ224 r 00211 The preferred embodiments of a pilot poppet type pressure 
control valve according to the present invention will be explained with reference to the 
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accompanying drawings. 

fQQ23Jf00221 Figure 1 is a cross-sectional view illustrating a pilot poppet type 
pressure control valve according to the present invention, and Figure 2 is an enlarged 
view of the portion II of Figure 1. 

fQQ24ir00231 As shown therein, the pilot poppet type pressure control valve 
according to the present invention includes a hollow which is engaged to a front end of a 
sleeve 10, separates into a high pressure chamber H and a low pressure chamber L, and 
includes a discharging port 11 which connects the high pressure chamber H and the low 
pressure chamber L, a main poppet 3 which reciprocates in the poppet 2 for opening and 
closing the discharging port 11 of the poppet 2, a seat 5 which is engaged to a rear 
portion of the poppet 2 and forms a back pressure chamber B behind the main poppet 3 
and an intermediate chamber M connected with the back pressure chamber B through 
the discharging port 120 in the rear portion, a pilot poppet 6 which is elastically supported 
by a first elastic member 7 in the intermediate chamber M of the seat 5 and reciprocates 
in the forward and backward directions for thereby opening and closing the discharging 
port 120, and a piston 1 which reciprocates in the forward and backward directions in the 
main poppet 3, is elastically supported by a second elastic member 4 having a smaller 
elastic coefficient compared to the first elastic member 7 and forms an orifice 1a which 
connects the high pressure chamber H and the back pressure chamber B formed in the 
front and rear portions of the main poppet 3. 

FQQ25ir00241 In the above constructions, the intermediate chamber M is 
connected with the low pressure chamber L through the discharging hole 13 formed in the 
seat 5 and the discharging flow path 14 formed along the gap between the sleeve 10 and 
the poppet 2. In particular, as shown in Figure 2 which is an enlarged view of the portion 
II of Figure 1, the discharging port 120 of the back pressure chamber B formed in the 
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intermediate portion of the seat 5 is formed in a conical shape in which the inner diameter 
of the same is gradually increased in the downstream direction, so that it has a circular 
curbed surface when seeing in the vertical cross-sectional direction. The discharging port 
120 which is processed in a circular shape in its inner surface is processed by one time 
by the programmed NC lathe. 

fQQ26ir00251 The pilot poppet 6 which seals the discharging port 120 includes 
a sealing portion 6a in which an outer diameter of the same is gradually increased in the 
downstream direction to correspond with the conical shape of the discharging port 120, 
so that the surface of the sealing portion 6a is closely contacted with the inner surface of 
the discharging port 120 for thereby effectively sealing the discharging port 120. 

jOQ2g[0026] The operation of the pilot poppet type pressure control valve 
according to the present invention will be explained. In the present invention, the 
pressure of the high pressure chamber H is constantly maintained. 

fQQ2&ir00271 In the case that the pressure of the high pressure chamber H 
exceeds a set range and is increased, namely, in the case that the pressure of the high 
pressure chamber H is larger than the sum of the back pressure of the back pressure 
chamber B and the elastic support force of the second elastic member 4, the front end of 
the pilot poppet 6 is pushed by the pressure of the back pressure chamber B and pushes 
the front end of the pilot poppet, so that the sealing portion 6a of the pilot poppet 6 is 
distanced from the discharging port 120 for thereby opening the discharging port 120 of 
the back pressure chamber B. The fluid of the back pressure chamber B is flown through 
the intermediate chamber M, the discharging hole 13 and the discharging flow path 14 
and is discharged to the low pressure chamber L, so that the pressure of the back 
pressure chamber B is decreased, and the piston 1 and the pilot poppet 6 are moved by 
touching each other, and the pressure difference between the high pressure chamber H 
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and the back pressure chamber B is increased. Therefore, the main poppet 3 is moved to 
the seat 5 by a high pressure of the high pressure chamber H for thereby opening the 
discharging port 11 of the poppet 2. The high pressure fluid of the high pressure chamber 
H is discharged to the low pressure chamber L through the discharging port 11 of the 
poppet 2, so that the pressure of the high pressure chamber H is decreased. 

{0029^00281 Thereafter, when the pressure of the high pressure chamber H is 
decreased to a set level, namely, when the pressure of the same is decreased below the 
elastic force of the first elastic member 7, the pilot poppet 6 is returned by an elastic force 
of the first elastic member 7 for thereby closing the discharging port 120 of the back 
pressure chamber B. The fluid of the high pressure chamber H is flown into the back 
pressure chamber B through the orifice 1a of the piston 1, so that the pressure of the 
back pressure chamber B is increased. As the pressure of the back pressure chamber B 
is increased, the main poppet 3 is returned to an origin position by the pressure of the 
back pressure chamber B and the elastic force of the second elastic member 4 for 
thereby closing the discharging port 11 of the poppet 2. Therefore, the fluid of the high 
pressure chamber H is not discharged, and the pressure of the high pressure chamber H 
is not decreased to a set range. 

fQQ3Qjr00291 In the operation of the pilot poppet type pressure control valve, 
when the pilot poppet 6 is opened due to an increase of pressure of the high pressure 
chamber H, and the high pressure fluid of the back pressure chamber B is discharged to 
the intermediate chamber M through the discharging pot 120 of the back pressure 
chamber B, the smoothly curved inner surface of the discharging port 120 decreases the 
instant pressure decrease of the fluid for thereby preventing a generation and destroy of 
the foams in the fluid, so that the vibration and noise due to the discharge of the high 
pressure fluid are decreased compared to the convont i onal the other p ilot poppet type 
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pressure control valve. 

fQQ3Ur00301 In the pilot poppet type pressure control valve according to the 
present invention, in the case that the high pressure fluid of the back pressure chamber is 
discharged through the discharging port due to the opening of the pilot poppet based on 
the increase of the pressure of the high pressure chamber, a smoothly curved inner 
surface of the discharging port prevents an instant pressure decrease of the fluid for 
thereby preventing a generation and destroy of the foams of the fluid. Therefore, in the 
present invention, it is possible to decrease a vibration and noise due to the discharge of 
the high pressure fluid. In addition, it is possible to improve the environment of work. 

fQQ32ir00311 In the case of the pilot poppet pressure control valve according to 
the present invention, since an inner surface of the discharging port is processed by one 
time using a programmed NC lathe, the accuracy of the processing portion is increased, 
and the processing cost is decreased. 

fQQ33irQ0321 As the present invention may be embodied in several forms 
without departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the details of 
the foregoing description, unless otherwise specified, but rather should be construed 
broadly within its spirit and scope as defined in the appended claims, and therefore all 
changes and modifications that fall within the meets and bounds of the claims, or 
equivalences of such meets and bounds are therefore intended to be embraced by the 
appended claims. 



10 



.CLA I MS 

What i s c l a i mod is: 

4^ I n a p il ot popp e t typ e pressure) contro l va l vo wh i ch i nc l ude s a main 

poppet which has a boundary b e tw ee n a high pros s ur e chamb e r and a back prossur o 
chamb e r, i s o l act i ca ll y support e d by a s e cond el astic m e mbor, r e ciprocatos bas e d on an 
i nterrelat i onsh i p botwoon a pros s ur e of th e back pros s ur e chamb e r with respect to tho 
prossuro of tho h i gh prossuro chamber and an o l ast i c forco of a cocond o l ast i c mombor 
for th e r e by oponing and c l osing a discharging f l ow path of th e h i gh pr e ssur e chambor, 
and a p il ot poppot wh i ch i s o l astica l ly supportod by at th e first o l ast i c m e mb e r i n tho 
d is charging — port — of — the — back — pr es sur e — chamb e r, — r e c i procat e s — ba se d — on — aft 
int e rr el at i onsh i p botweon a prossur e of th e back prossuro chambor and an e last i c forco 
of th e f i rst elastic memb e r and op e n s and c l os e s tho d i scharging port of th e back 
pr e ssuro chamb e r wh e r ei n the p il ot poppot soals the discharging port of the back 
pr e ssur e chambor by a support i ng force of th e first e last i c momb e r wh e n tho prossuro of 
tho h i gh pr e ssure chamber i s b e low a sot pr e ssur e le v el , and tho d i scharging f l ow path of 
th e h i gh prossuro chambor is clos e d by th e ma i n poppot to wh i ch tho back prossuro of 
th e back pr e ssuro chamb e r is appl ie d, and th e p il ot poppot op e ns th e di s charg i ng f l ow 
path of tho high pr e s s ur e chamb e r to tho main popp e t to wh i ch tho prossur e of tho h i gh 
pr e ssur e chambor i s app li ed as th e p il ot popp e t opens tho d is charging port by tho 
pressuro of th e h i gh pro s sur o chamb e r wh e n th e pr e ssure of th e h i gh pro ss ur e chamb o r 
e xc e eds a sot prossur e l e vol, an improv e d p i lot poppot typ e prossuro contro l valvo i n 
which th e d i scharg i ng port of th e back prossur e chamb e r which i s op e nod and closod by 
th e pilot poppet has an i nnor diam e t e r wh i ch i s gradually i ncroas e d i n the downstr e am 
dir e ction for pr e v e nt i ng an i nstant pr e ssur e docreaso of tho f l u i d which i s dischargod. 
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2; Tho valvo of cla i m 1 , wh e r ei n an i nn e r surfac e of tho d i scharg i ng port of 

th e back pr e ssur e chamb e r has a circu l ar l ongitudinal se ct i on structure. 

& Th e va l v e of c l a i m 1 , whoro i n sa i d p i lot popp e t i s clos el y contacted with 

an innor surfaco of th e d i scharg i ng port for thoroby s e a l ing th e d i scharging port as a 
se al i ng port i on having an out e r surface which has an out e r d i am e t e r gradual l y i ncreas e d. 

4-. Tho va l vo of c l a i m 1, furthor compris i ng a p i ston wh i ch roc i procat e s i n th e 

main popp e t i n a forward and backward dir e ct i on, i s el ast i cal l y s upport o d by a s e cond 
el ast i c m e mber togoth e r w i th th e ma i n popp e t and op e ns tho pilot popp e t wh e n th e p i ston 
is backward l y mov e d by a proscur e of th e h i gh pr e s s ur e chamb e r. 

& Th e va l v e of cla i m 4, wh e r ei n sa i d p i ston i nc l ud e s an orif i c e form e d in tho 

int e r i or of th e p i ston for gu i ding a f l u i d of the high prossur e chamb e r to tho back pr e ssur e 
chamb e r. 
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ABSTRACT 

The present invention relates to a pilot poppet type pressure control valve 
capable of discharging a part of a fluid for thereby constantly maintaining a pressure of a 
high pressure chamber when the pressure of the high pressure chamber exceeds a 
certain level. In the pilot poppet type pressure control valve according to the present 
invention, a discharging port capable of discharging a fluid of a high pressure chamber 
includes an inner diameter which is gradually increased in a downstream direction for 
preventing an instant pressure decrease based on the opening by a pilot poppet when 
the pressure of a high pressure chamber exceeds a certain level. Therefore, in the 
present invention, it is possible to decrease a vibration and noise based on the discharge 
of a high pressure fluid based on the inventive construction of the discharging port. In 
addition, it is possible to process the discharging port at one time using a programmed 
NC lathe. 
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